Study objective-The aim was to examine the scale, source, and relevance of variation between general practices in respect of the rates with which patients consulted with illnesses falling in each of several diagnostic groups.
Design-This study involved a general practice morbidity survey conducted over two years, 1970-72. All patients who consulted their general practitioners were identified and the number of these who consulted with diagnoses attributable to each of the 18 main chapters of the International classification of diseases were counted. Patients who consulted for more than one diagnosis within a chapter were counted once only; those who consulted for one or more diagnoses in each of several chapters were counted once for each chapter.
Setting-This was a national survey involving general practitioners in England and Wales.
Subjects-The study involved 214 524 patients from 53 selected general practices ( 15 doctors) who were registered with their general practitioners for the whole of the year 1970-71 and for whom their morbidity data had been linked with their social data from the 1971 census.
Measurements and main results-Using the numbers of patients on the practice lists as denominators, practice patient consulting rates (PPCR) were calculated for each practice and for each ICD chapter. Variability in chapter PPCR was examined by calculating coefficients of variation and, after allowance for random variation, coefficients of residual variation. There were large interpractice (doctor) variations in all chapter rates. These variations were only marginally attributable to: chance; different age, sex and social class mixes of practice populations; geographical locations; and practice organisation. The rates were, however, consistent from one year to the next for any one practice. Approximately half of the interpractice (doctor) diagnostic variability was associated with overall patient consulting behaviour. When the effects of this behaviour were discounted, any major residual diagnostic variability was confined largely to ICD chapters I-V, XVI, and XVII, ie, those chapters where aetiology forms the basis of classification.
Conclusion-Variations in recorded diagnostic rates are mainly due to the consistent but idiosyncratic and selective exclusion by practitioners of some components from the total set which often coexist in a new diagnosis. Because of the scale of interpractice diagnostic variability, the use of algorithms and information technology is largely precluded from outcome studies, auditing procedures, and studies of practice work loads in general. However, (1) the consistency of any individual doctor's pattern of diagnostic recording from one year to another permits studies of trends; and (2) given a reasonable number of recording practices, the population mean practice consulting rates can be estimated with sufficient accuracy for many epidemiological research and administrative uses. was used because it is the only national morbidity survey of general practice which (1) spanned two consecutive years, and (2) provided a linkage with social data collected from a national census. In 1970-71, 115 doctors in a total of 53 practices looking after 300 000 patients recorded all face to face contacts with their patients in modified disease indices. This population at risk was representative of the population for England and Wales by age and sex.2 Of the original 53 practices, 43 continued to record for a second year. The basic entry in the index was the episode of illness and a diagnostic classification was used based on the 7th revision of the ICD adapted for general practice. Linkage of morbidity data with selected social data from the 1971 census was achieved for 214 524 patients present for the whole year; these form the population studied here. All the data used in this study are person based for each practice separately.
J Epidemiol Community
Analysis has been based on practice person consulting rates (PPCR) for the aggregated data for each of the 17 ICD chapters concerned with morbidity, excepting chapter XI (Deliveries and complications of pregnancy, childbirth and puerperium) and chapters XIV and XV (Congenital anomalies, and Certain causes of perinatal morbidity and mortality), in which numbers were particularly small and often zero. The number of persons consulting over a year per 1000 at risk (ie, the PPCR), unlike measures such as consultation or episode rates, is a true proportion with the person only counted once regardless of the number of consultations undertaken; thus a PPCR is clearly a binomial variate.
In order to contrast variation between practices for different diagnostic groups, we need a measure of variability that takes account of differing mean rates. The obvious choice is the coefficient of variation, but without adjustments this does not take account of the random element of variability fig 1) , and the interpretation ofthe coefficients ofvariation is facilitated by reference to appendix B, which gives 95th/5th centile ratios ofPPCR values equivalent to differ-ent coefficients of variation. For example, the coefficient of variation for chapter VI-"Diseases of the nervous system"-equals 20 so that for each sex the PPCR at the 95th centile is double that at the 5th centile.
We next consider the corresponding coefficients of residual variation (table I, columns 6 and 7). The harmonic means of the practice list sizes which were used in their calculation (see appendix A) were 1378 for males and 1482 for females. Random (binomial) variation based on these denominators was very small in comparison with the systematic variation (vide infra); thus the residual variation coefficients differ only marginally from the corresponding variation coefficients, except for chapters II and III (both sexes) and chapters IV and X (males only).
Values of coefficients of residual variation for each chapter range from a maximum for chapter IV-Diseases of blood and blood-forming organs-to a minimum for chapter X-Disorders of the genitourinary system. Broadly speaking, greater systematic variation in PPCR values is Using these proportions of the variance for each individual chapter, the coefficients of variation referable to interpractice patient consulting behaviour (columns 4 and 5) and to (doctor) diagnostic variability (columns 6 and 7) can then be estimated. For example, the coefficient of variation for males with mental disorders (chapter V) was 43 (column 4, table II). The proportion of total variance attributable to overall patient consulting behaviour was 21%O (column 2, table III) so that the coefficient of variation corresponding to this component of the variance was 20 (column 4, table III). The residual variance proportion of 79% in turn gave a coefficient of variation for the doctor diagnostic behaviour of 38 (column 6).
Examination of these estimates of the coefficients of variation referable to doctor diagnostic variation (columns 6 and 7) shows that the interpractice variability was still considerable (coefficients of variation > 20) for chapters II-V and XVI-XVII; and the coefficients for chapter I-Infective and parasitic diseases-were also relatively high (24 and 26). However, the coefficients for the remaining seven chapters were of the order of 20 (or even less) indicating only a twofold (or less) ratio of the adjusted PPCR at the 95th centile over that at the 5th centile. Noteworthy differences between the sexes in respect of these adjusted coefficients of variation (columns 6 and 7) were evident for chapter IV, where the female coefficient exceeded the male, and for chapters III, V, and X, where the converse was true. When the same approach was applied to the unstandardised PPCR values, substantially higher (a difference > 3) coefficients of variation refer- 
CONSISTENCY OF VARIABILITY
Finally, table IV gives the correlation coefficients obtained when the unstandardised PPCR values for the first year of the Second National Morbidity Survey (1970-71) were correlated with those of the second year (1971-72) for the 43 practices which participated in both years. All the coefficients were very highly significant (p < 0-001) and in general the values for the sexes were similar. From this comparison we can say that the morbidity presented to the practices was similar in quantity in both years and that the recording habits within the practices were consistent. By implication, 80% (0-9 squared) of the variance was thus contained within the practice recording habit and prevailing morbidity among those patients. This idiosyncratic, but as we shall see, consistent pattern of choice of a diagnostic label in many clinical problems has two main sources: the inherent diagnostic uncertainty in clinical problem solving; and the way in which each doctor restricts his choice from the possible episode labels.
Diagnostic uncertainty
Many of the problems managed by general practitioners resolve spontaneously and often only one consultation is required. There is, inevitably, considerable diagnostic imprecision about such illness episodes and that uncertainty is manifested in the way diagnostic labels are used. This is also the reason why many episodes of illness are labelled only in symptomatic terms. Variability was particularly great in chapter XVI-Symptoms, signs and ill-defined conditions -and minimal in chapters VI-XIII, which account for two thirds of all episodes.
Consultation threshold
McPherson'" has made the point that the true incidence and prevalence rates for morbidity are the only satisfactory basis for any estimates of quality ofoutcome but are exceedingly difficult to establish. Jones and Lydeard have shown1' that there was remarkably little difference in the true prevalence of dyspeptic symptoms in the populations of eight practices (estimated coefficient of residual variation = 7, using the method described in appendix A), though the rates at which the patients consulted their doctors varied considerably.
Priorities in clinical interpretations
Variability in these priorities is most evident in attitudes to the psychological/emotional component of problems. In the study cited earlier, based on the clinical assessment of video recordings of consultations,5 the proportion of all patients consulting with any psychological/ emotional element, however clinically insignificant, was 40%. In this study the equivalent proportions for chapter V-Mental disordersvaried from 5% to 43% with a mean of 16 5 %. We can be certain, therefore, that only the practice with the highest recording rate may contain an element of misdiagnosis or overdiagnosis. The degree ofnon-perception and/or non-recording is related to the differing degrees of clinical importance attributed to the psychological emotional components of morbidity by individual doctors.
This example suggests that a large part of the interpractice (doctor) diagnostic variability is due to differences in clinical priorities arising from (1) selective non-recording, if not non-perception, among multiple episodes in patient problems; (2) selective use of one or more rubrics among possible alternatives; or (3) misdiagnosis.
Secular influences
These can be implied from data in table IV, which deal with recording consistency. Changes in rates from one year to another, however, are due in part to the summation of all other influences leading to change. These will include changes in staff (in particular doctors) and in recording methods, criteria, definitions, and habits. On the whole these latter influences will be similar for all chapters. For Infectious and communicable diseases (chapter I), the correlation coefficients for one year on the other in both sexes were comparatively low. This is, of course, to be expected since the epidemic quality of disorders in this chapter does mean that at least for some conditions there is variability from one year to the next. This also explains the relatively high coefficients of residual variation for this chapter. groupings has not solved the basic problem. The best that has been achieved is that the rank ordering of the frequencies of certain ad hoc clusters is similar when measured in different practices.
Prior probabilities Against this background, we have to acknowledge that no universal "prior probabilities" can be generated from data where the contributing sets give rise to coefficients of variation of 20-50%. This rules out diagnostic approaches based on Bayes' theorem and any logic branching techniques based on prior probabilities. Such "artificial intelligence" systems would need to be designed for each doctor (practice) separately, since each practice has its own unique set of rates, including patient consulting rates, and therefore also prior probabilities.
Outcome studies Until we have proper measures of the outcome of care and of the true incidence and prevalence of morbidity, it is impossible to be certain whether the practice (doctor) with the highest recording and/or perception rate of morbidity is more effective than the one with the lowest rate.
Auditing
Grave doubts must exist about the validity of auditing procedures which are based on the comparison of actual performance against some idealistic norms in the face of the diagnostic variability established here. We must concentrate on the "process" of diagnosis to gain the insights necessary to develop hypotheses about the underlying reasons for interdoctor diagnostic variability which can then be the subject of true experiments.'3 However, the actual person consulting rate must be known if the practice (doctor) contribution to total diagnostic variability is to be estimated accurately. The measurement of the proportion ofpatients consulting in a given length of time is extremely difficult and requires a very high level of discipline in recording which has to include all contacts. Any reappraisal will have to reconcile two presently irreconcilable antagonistic requirements: (1) the beliefthat there should be an agreed set of definitions for the terms used in clinical problem solving, in particular diagnostic terminology; and (2) the need for maximising economy in a clinical problem solving system which has to be efficient as well as effective. Diagnoses are signposts to action.'7 A logical framework is needed for appropriate selection of clinically important episode elements in each problem from the total, and guidance on how far the efficient search for final diagnostic accuracy and effectiveness should be prosecuted in each ad hoc problem.
Appendix A: Coefficients of residual variation Practice patient consulting rates (PPCR) are true proportions and each will be subject to binomial variation. A method is required which will take account of such variation in the examination of the variation in PPCR values for each ICD chapter. In essence, an analysis of variance needs to be carried out which separates the binomial from the true extraneous variation in a situation where the proportions are based upon different denominators (ie, practice list sizes).
Cochrane18 addressed the problem of analysing the variance for percentages based upon unequal numbers and drew attention to the need for appropriate weighting of the observed proportions, depending upon the relative amounts of extraneous and binomial variation. Inspection of the distribution of PPCR values for any diagnostic group here considered suggests that most of the variation is extraneous. In fact, most PPCR values are less than 200 per 1000, the denominators (practice list sizes by sex) exceed 1000, and the ratio ofthe binomial to the total variance is less than the 30% which Cochrane considered to be the level below which weighted proportions are most appropriate.
Consider the i'th practice with a list size of ni, and observed PpcR (as a decimal fraction) of pi, and assume that this is a sample from a population with a true mean PPCR of Pi. The variance of pi about Pi is given by the usual expression for the binomial distribution:
Pi(l -Pi) . ni
The true proportions, such as pi, will vary from practice to practice round a mean of P, and for the total variance of an observed PPcR we may therefore write:
[Pi(l -Pi as the square root of the above expression divided by p. For large values ofnh as in this study the cRV will clearly correspond closely to the coefficient of variation (cv), although the difference will increase as p decreases.
Appendix B: Equivalence of 95th/Sth centile ratios to coefficients of variation (assuming normal distributions). 
